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1. INTRODUCTION 
With the help of elementary calculations, for the simplest system consisting of three celestial 
bodies, we have discovered that these bodies possess a property which proves to be gravitation. 
Calculations carried out within the framework of Newton's theory of gravity for systems consisting 
of four, five, and six celestial bodies confirmed this. In this article, we want to confirm the same 
for systems consisting of an arbitrary but finite set of celestial bodies. We have published some 
fundamental elements of the mechanics of an infinite universe [1]. In the axiomatics, the central 
place belongs to the axiom asserting that motion is an inherent property of celestial bodies. 
Following Aristotle, we called such motion natural motion. In agreement with the axiomatics, 
natural motions of celestial bodies propagate between them and are transmitted from one to 
another. As a result of the superposition of such motions, every celestial body executes violence 
motion, which is observable to the accessible part of the universe. Since action at a distance is 
accepted in Newton's theory, then violence motion of the considered system of celestial bodies is 
described by the infinite series 
My = D' + ABD'  + (AB)2D ' + (AB)3D ' + . . .  , (A) 
where D' is a column matrix describing linear accelerations transmittable to celestial bodies of 
a system of the infinite universe, A is the matrix taking into account the configuration of the 
celestial bodies, B is the matrix taking into account the relative direction of the unit vectors 
issuing from the celestial bodies, taken as geometric points. Matrices A and B are square, 
nondegenerate, and of the same order, and matrix D has the same order. 
2. SUM OF SERIES (A) 
Necessary and sufficient conditions are known for convergence of (A) [2]. A sufficient condition 
is also known for convergence of infinite series of segments of (A) [3]. However, neither (A), nor a 
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series of its segments atisfies these conditions. Therefore, we conclude that (A) diverges. There 
exists a detailed investigation of divergent scalar series [4]. In order to find the "generalized 
sum" of divergent matrix series (A), we proceed as follows. We assume that matrix D ~ in (A) 
is a variable matrix and denote it by X. Choose an arbitrary variable column matrix with the 
same order as D t and such that the infinite series Co, C j , . . . ,  C~, . . .  of matrices converges to a 
finite limn--,oo Cn = A. Since there exists a unique solution [5] of the equation 
E f i  (AB) i Xn = C,~, 
i=O 
namely, ]_1 
Xn = (AB) i C,,, 
i=0 
it follows that each matrix Cn corresponds to a unique matrix Xn and this means that matrix X 
proves to be a function of matrix argument C
x = 
We extrapolate the result obtained for functions of a scalar argument [6] to a function of a matrix 
argument: if a series of matrices Cn has a limit, then a series of matrices Xn also has a limit. If 
limn~oo Cn = A, then limn--,oc Xn = D, i.e., 
lim Xn = (AB) i lim Cn. n--~oo n ---* o(3 
i=O 
Thus, we get 
My= AB) n D=A,  (B) 
where A is the "generalized sum" [7] of series (A). The meaning of (B) consists in the following: 
• for an arbitrary set of linear accelerations of celestial bodies of a finite system, arising under the 
action of gravity and described by matrix A, there exists a unique set of accelerations transmitted 
by the celestial bodies of the same system of the infinite universe and described by matrix D. 
Acceleration is one of the elements describing motion, therefore, one can say that natural motion 
proves to be gravitation. 
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